TMe Compton Metabolic Profile Test
The main purpose of the Compton Metabolic Profile Test is to indicate whether a herd is liable to production disease. The test is based on a statistical appraisal of blood chemistry which reveals early signs of abnormality. It is a presymptomatic diagnostic aid capable of giving early warning of certain types of metabolic derangement. Also, in cases where the herd already has a high but possibly unsuspected incidence of production disease, the test can give an indication of the underlying primary cause.
Production Disease
The term 'production disease' is comparatively new. It can occur in any production system because such systems are basically alike. All have three components: an input of raw material, a processing mechanism and an output of the finished product. Production disease is caused either by an imbalance between input and output or by overloading of the processing system. By way of illustration, imagine a production system such as a pork pie factory. Pork is the raw material or input, pork pies are the end product or output, and the processing system is the factory with its personnel and machinery. If pork were scarce the factory management might insist on maintaining production at all costs and slaughter the members of staff to make up for the deficiency. The resulting unrest would be a clinical sign of production disease. Unfortunate as this management decision would Table ] Abnormal cows with values fatling 3 s.d. or more from the mean (approximately 99-9% confidence limits), from a herd (SW25) with high incidence of hypocupr:emia and other mineral abnormalities. +, above limit. -, below limit Inorg.
Mag Table 2 Estimates of numbers of abnormal cows in herd SW25 (expressed as percentages) likely to be outside the 99 9% confidence limits, derived from results shown in Table 1 Inorg.
Mag Tables I & 2 be, a comparable decision is made by the dairy cow. In time of temporary shortage of input, the cow will maintain output by using her own tissue as a source of supply. Vital metabolites might then fall below certain critical physiological limits, thus giving rise to clinical signs of production disease.
Milk is a complex product made up of many raw materials. Input of each must be so adjusted for output that the cow can maintain internal homeostasis and prevent untoward excesses or deficiencies building up within body fluids. This is the basic problem in the prevention of production disease. The Compton Metabolic Profile Test is designed to reveal such imbalances before clinical signs of production disease have time to develop.
Background to the Compton Metabolic Profile Test
The test depends on an interpretation of blood chemistry in a dairy herd. It is designed to detect abnormal accumulations or deficiencies of certain key metabolites. Thus considerable effort was devoted to finding the precise limits of normality and the causes of variation. Normal ranges were estimated from an initial survey of 2,400 blood samples taken from thirteen dairy herds (Payne et al. 1970) . Although eventually these normal values may need updating they seem in practice to be sufficiently reliable for the purposes of the test.
Interpretation ofthe Compton Metabolic Profile Test
The interpretation of the test is based on statistical concepts. First, blood samples must be taken from a minimum number of cows in a herd-usually three groups of seven. These include seven dry cows, seven middle yielding cows and seven high yielding cows. Estimations are carried out which include hemoglobin, glucose, urea, albumin, globulin, calcium, phosphorus, magnesium, sodium, potassium and copper. The results are fed into a computer which prints out a series of tables and diagrams designed to show at a glance the pattern and nature of possible abnormalities. The computer printout answers the following questions:
(1) What proportion of animals in the herd are abnormal? Abnormal animals in this instance are defined as those with results three or more s.d. from the normal mean (see Tables 1 & 2 ).
(2) How far do group and herd mean values deviate from normal? Although a mean value of only one s.d. from the normal may be statistically significant it probably has little significance from the production disease point of view. A mean value of more than two s.d. is taken to indicate an abnormality sufficiently severe for remedial action. A histogram format is used to demonstrate this; columns above a mean line show metabolites which are in excess and columns below the line show metabolites which are in deficiency (see Fig 1) .
(3) Is there a pattern of abnormality within the herd? For example, are dry cows underfed compared with high yielding cows or vice versa? To demonstrate this a series of scatter diagrams. are printed relating the concentration of each metabolite with the milk yield of the cow on the day of the test. Fig 2 shows examples. Each computer printout is accompanied by a guide to its interpretation but it must be emphasized that the veterinary surgeon in practicemust make his own final interpretation on the basis of his knowledge of the whole farm. For instance hypoglycwemia or hypoalbuminemia may be due to the extra burden of a parasiticinfestation such as fascioliasis and not primarilydue to insufficient feeding of the herd. The test result would still reveal a production disease situation, but the most effective remedial action would be for the veterinary surgeon to eliminate the parasites instead of recommending nutritional adjustments. The test does not replace the artof veterinary medicine. Abnormalities in blood chemistry revealed by the test can usually be corrected by change --in diet. To assess the value of the test a retest of -several herds has been made at about one month -after the change in diet. Records have also been kept of the incidence of production disease, 'both before and after the change (see examples -in Fig 2) . It is seldom possible to carry out a controlled field trial on dairy farms, but fortunately our field experience has been supplemented by work carried out under laboratory conditions. It has been shown that most abnormalities revealed by the test respond to dietary change. Some, such as blood glucose, serum inorganic phosphorus and magnesium, respond rapidly; others, for example albumin, respond slowly. The chief difficulty usually experienced is to find the correct dietary supplement which fits into the pattern of husbandry and economics of the dairy farm concerned. Again the local veterinary surgeon, with his knowledge of the farm as a whole, has a central part to play. 
